
DFIR årsmøde

Rigshospitalet
Diagnostisk Center

13. juni 2025

E-shunt and a little more

Afd. læge, ph.d.
Andreas Hjelm Brandt
Radiologisk Klinik, Neuroendovaskulær sektion
Rigshospitalet

1



Rigshospitalet
Diagnostisk Center

DFIR årsmøde 13. juni 2025

E-Shunt

The new eShunt (CereVasc) presents a groundbreaking, minimally invasive 

endovenous approach that mimics the function of arachnoid granulations and 

redirects CSF from the subarachnoid space to venous sinuses without open 

surgical intervention

https://youtu.be/czK_4dZKeL0
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Arachnoid Granulations
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Pessa JE. Identification of a novel path for cerebrospinal fluid (CSF) drainage 

of the human brain. PLoS One. 2023 May 4;18(5):e0285269
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Hydrocephalus is characterized by 

an abnormal buildup of 

cerebrospinal fluid (CSF) within the 

brain, causing the ventricles 

(cavities within the brain) to widen 

and potentially increasing pressure 

on the brain tissue.
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Kockum K, Lilja-Lund O, Larsson EM, Rosell M, Söderström L, Virhammar

J, Laurell K. The idiopathic normal-pressure hydrocephalus Radscale: a 

radiological scale for structured evaluation. Eur J Neurol. 2018 

Mar;25(3):569-576.
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Types of Hydrocephalus
1. Communicating Hydrocephalus

2. Non-communicating (Obstructive) 

Hydrocephalus

3. Normal Pressure Hydrocephalus

(NPH)

Rekate, HL, Raybaud, Charles. Pediatric Hydrocephalus. Part 1: Classification of 

Hydrocephalus, Radiology of Hydrocephalus. From Morphology to Hydrodynamics and 

Pathogenesis. SpringerLink. 2018. pages 390-449, 480-482
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Normal pressure hydrocephalus (NPH)
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Normal pressure hydrocephalus (NPH) is a condition 

where there is an abnormal buildup of cerebrospinal 

fluid (CSF) in the brain, causing the ventricles (cavities 

in the brain) to enlarge. This enlarged space leads to 

compression of brain tissue, resulting in neurological 

symptoms. Despite the excess fluid, the pressure 

measured during a spinal tap is typically normal, hence 

the name "normal pressure hydrocephalus”.

The prevalence of NPH increases with age and is 0.2% in the age group 70-79 years and 5.9% in the age 

group >80 years

Jaraj D, Rabiei K, Wikkelso C et al. Prevalence of idiopathic normal-pressure

hydrocephalus. Neurology 2014;82:1449-54
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Ventriculoperitoneal (VP) shunt

Current standard treatment of 

hydrocephalus remains ventriculoperitoneal 

(VP) shunt surgery first introduced over 60 

years ago, requiring multiple scalp, neck, 

and abdominal incisions, a burr hole, and 

catheter traversing cortex and white matter.

Lylyk P, Lylyk I, Bleise C, et al. J NeuroIntervent Surg 2022;14:495–499.
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Ventriculoperitoneal (VP) shunt - problems
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• The VP shunt has remained largely unchanged except for development of 

externally adjustable valves and modifications to mitigate siphoning

• A risk of surgical infection of around 10%

• High overall VP shunt failure rates, estimated to be between 21% and 42% by 

the first year following placement

Kofoed Månsson P, Johansson S, Ziebell M, et al. Forty years of 

shunt surgery at Rigshospitalet, Denmark: a retrospective study

comparing past and present rates and causes of revision and 

infection. BMJ Open 2017;7:e013389.

Merkler AE, Ch’ang J, Parker WE, et al. The rate of complications

after ventriculoperitoneal shunt surgery. World Neurosurg

2017;98:654–8. 

Reddy GK, Bollam P, Shi R, et al. Management of adult

hydrocephalus with ventriculoperitoneal shunts: long-term single-

institution experience. Neurosurgery 2011;69:774–81
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Heilman CB, Basil GW, Beneduce BM, et al. J NeuroIntervent Surg 2019;11:598–602.

3D MRI and cone-beam 

CT are used for planning

and image guidance
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Longterm safety
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• Through one-year follow-up in 14 patients no observations 

of radiographic or symptomatic overdrainage or subdural 

hygromas were detected. 

• There were no instances of procedural or delayed 

subarachnoid, intraparenchymal or subdural hemorrhage.

• Cross-sectional imaging immediately postoperatively 

compared to one-year confirmed stability of the Implant 

without antegrade or retrograde migration. 

• mRS scores were either stable or improved at one-year 

relative to baseline
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Intractable Hydrocephalus Following Aneurysmal
Subarachnoid Hemorrhage
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• Nine patients (6 female; mean 62.6+/−21.4 years) underwent 

successful transfemoral transvenous Implant placement at a 

mean 28.7 days following initial aSAH. 

• All patients achieved the primary endpoint, enabling EVD 

removal 36–48 hours following Implant placement. 

• No cases of delayed hemorrhage occurred in the follow-up 

period. 

• Mean ICP rapidly decreased from pre-procedural clamping 

pressure of 34.4 to 10.8 cmH2O within 1 hour (p<0.0001) and 

remained within the normal range at 10.9 cmH2O (p<0.0001) 

36 hours post-Implant placement.
Management of Intractable Hydrocephalus Following Aneurysmal Subarachnoid Hemorrhage with the eShunt® 

System Endovascular CSF Shunt (S16.004) Pedro Lylyk, Ivan lylyk, Carlos Bleise, Esteban Scrivano, Pedro 

N. Lylyk, Brandon Beneduce, Carl Heilman, and Adel Malek

Neurology; April 9, 2024 issue

https://www.neurology.org/doi/10.1212/WNL.0000000000208335#con1
https://www.neurology.org/doi/10.1212/WNL.0000000000208335#con1
https://www.neurology.org/doi/10.1212/WNL.0000000000208335#con2
https://www.neurology.org/doi/10.1212/WNL.0000000000208335#con2
https://www.neurology.org/doi/10.1212/WNL.0000000000208335#con3
https://www.neurology.org/doi/10.1212/WNL.0000000000208335#con3
https://www.neurology.org/doi/10.1212/WNL.0000000000208335#con4
https://www.neurology.org/doi/10.1212/WNL.0000000000208335#con4
https://www.neurology.org/doi/10.1212/WNL.0000000000208335#con5
https://www.neurology.org/doi/10.1212/WNL.0000000000208335#con5
https://www.neurology.org/doi/10.1212/WNL.0000000000208335#con6
https://www.neurology.org/doi/10.1212/WNL.0000000000208335#con6
https://www.neurology.org/doi/10.1212/WNL.0000000000208335#con7
https://www.neurology.org/doi/10.1212/WNL.0000000000208335#con7
https://www.neurology.org/doi/10.1212/WNL.0000000000208335#con8
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Chronic headaches and middle
meningeal artery

Endovascluar therapy observations
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Middle Meningeal Artery (MMA)

19

• MMA main feeder of the dura

• Ipsilateral dilated during migraines

Catapano JS, et al. JNIS 2022;14:301-303

Fiorella D, et al. JNIS 2023

Entezema P, et al. Headache 2019
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MMA and migraine
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• Vasodilation may release vasoactive molecules leading to activation of dural

nociceptors and additional release of inflammatory cytokine

• A positive feedback cycle may be induced

Buzzi et al. Cephalalgia 1995; 15: 277-80

Fricke et al. Microsc. Res Tech 2001; 53:96-100
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https://neuroangio.org/sample-page/neuroangio-topics/subdural-hematoma-

embolization/
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eMMA for cSDH
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eMMA for cSDH
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• Three RCT published in NEJM

• Lower risk of cSDH recurrence leading 

to reoperation

• eMMA a low risk treatment
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Chronic headaches and middle meningeal artery 
embolization

Capitano et al. J Neurointervention Surg 2022;14:313-

303

• 76 patients underwent eMMA for cSDH

• 46 patient contacted for telephone follow-up

• 25 reported with headaches before eMMA

• 9 chronic headaches at least 2 years before the cSDH
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Chronic headaches and middle meningeal artery 
embolization
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• 25/46 patients reported headaches before eMMA (including 9 with chronic 

headches)

• 7/36 patients reported headaches on follow-up (including 2 with chronic 

heaches)

Capitano et al. J Neurointervention Surg 2022;14:313-

303
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Effect of intra-arterial injection of lidocaine and methyl-
prednisolone into middle meningeal artery on intractabel
headaches  - case reports

30

• 66 y/o male migraine headaches for 1 day – no response to normal treatment 

and headache intensity VAS 10

• After infusion the patient reported VAS 8 and 24h later VAS 5

• 33 y/o female 4 days heachaches, history of ICH – no response to morphine, 

sumatriptan or hydrocodone-acetaminophen. Intensity 7 

• After infusion the patient reported VAS 4 and mild headache at 16h post-

procedure

Qureshi et al. JVIN 2014
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Effect of intra-arterial injection of lidocaine and methyl-
prednisolone into middle meningeal artery on intractabel
headaches  - case reports
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• Lidocaine injection into MMA is expected to result in temporary anaesthesia of 

the nerves supplying the dura

• Complications – Transient visual loss and temporary facial nerve paresis

Qureshi et al. JVIN 2014
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Use of lidocaine to treat migraine
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• The use of IV lidocaine for the treatment of pain is believed to be primarily 

related to its ability to block voltage gated sodium channels, a synergetic effect 

with opioids. 

Fiorella et al. J Neurointervention Surg Month 2023 vol 0
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Procedure of lidocaine injection in the MMA
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• Local anestehsia

• Radial/femoral access

• SIM2 cat. External carotid – diagnostic of the MMA anatomy

• Microcat. 0.017/0.021 main trunk of MMA

• 50 mg of cardiac preservative-free lidocaine (1mg/1ml Saline) infused slowly 

over 5-10 min

• Neurologic status – ocular or facial nerve symptoms can be monitored 

throughout the infusion
Fiorella et al. J Neurointervention Surg Month 2023 vol 0
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Refractory migraines and headaches

34

• Current prophylactic treatment not sufficient

• Emergent medications with opioids or barbiturates may cause abuse, misuse, 

or dependence.
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Endovascular MMA treatment 
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• MMA treatment may reduce healthcare cost

• Improve patient quality of life

• Reduction of opioid and barbiturate misuse and dependence 



Rigshospitalet
Diagnostisk Center

DFIR årsmøde 13. juni 2025

First symposium on endovascular treatment of headache in 
Copenhagen
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30. October 2025

SAVE THE DATE
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